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Washington, D.C. 20231 
Dear Sir: 

ROLF M. ZINKERNAGEL declares and says that: 

1. I am familiar with the subject matter of the above-captioned application (the 
present application) as: I am informed that a concurrently-filed Amendment presents claims as 
reproduced below or substantially as reproduced below, after my signature, which I have read 
and understood; I have been informed that the Examiner has indicated that Dr. Paul Travers - a 
previous declarant in the present application - is not a person knowledgeable in the field of 
immunology or more specifically in the field relating to immunosuppression; and I have been 
informed that the Examiner, in rejecting claims, has indicated that it would have been obvious 
for an immunologist to substitute suppressor epitopes in self-proteins with foreign T-helper 
epitopes or that an immunologist could have substituted suppressor epitopes in self proteins with 
T-helper epitopes. My Curriculum vitae, which is publicly available at inter alia 
http://www.nobel.se/medicine/laureates/1996/zinkernagel-cv.html , is attached and incorporated 
herein by reference. Among other accomplishments, I was awarded the Nobel Prize in 
Physiology or Medicine with Peter C. Doherty, PhD, in 1996, for our discoveries in concerning 
the specificity of the cell mediated immune defense. Accordingly, I respectfully submit that I am 
well qualified to speak as to the present application and Dr. Travers' qualifications. 
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DR. TRAVERS IS WELL KNOWN AS BEING QUITE 
KNOWLEDGEABLE IN THE FIELD OF IMMUNOLOGY 
AND IN THE FIELD OF IMMUNOSUPPRESSION 

2. As mentioned above, I am informed that the Examiner has indicated that Dr. Paul 
Travers is not a person knowledgeable in the field of immunology, or more specifically, in the 
field relating to immunosuppression. I respectfully disagree with the Examiner's opinion of Dr. 
Paul Travers. 

3. Dr. Paul Travers is the prominent author of the preeminent textbook 
Janeway/Travers Immunology. This textbook is probably the most widely known and 
recognized textbook in immunology in the world. Hence, Dr. Paul Travers is an internationally 
acknowledged and recognized immunologist. Dr. Travers, in my opinion, has a profound 
knowledge of the basic functioning of the immune system, especially as reflected by Dr. Travers 
being the prominent author of the preeminent textbook Janeway/Travers Immunology - again 
probably the most widely known and recognized textbook in immunology in the entire world. 

4. Accordingly, I respectfully submit that no one in the field of immunology would 
or could reasonably concur with the Examiner's opinion that Dr. Paul Travers is not a person 
knowledgeable in the field of immunology, or more specifically, in the field relating to 
immunosuppression; and, I respectfully disagree with this opinion of Dr. Paul Travers by the 
Examiner. 

THE EXAMINER'S HYPOTHETICAL 
SUBSTITUTION OF SUPPRESSOR 
EPITOPES IS NOT AND WAS NOT POSSIBLE 

5. I am also informed.that the Examiner has indicated that it would have been 
obvious for an immunologist to substitute supressor epitopes in self-proteins with foreign T- 
helper epitopes. As a person clearly skilled in the field of immunology, and indeed recognized 
as an expert in the field of immunology, I respectfully submit, based on my education, training 
and experience, that the Examiner's hypothetical substitution of suppressor epitopes in self- 
proteins with foreign T-helper epitopes, is today not possible, and was not possible at the August 
26, 1993 effective filing date of the present application; and therefore, that it could not have been 
obvious for an immunologist to substitute suppressor epitopes in self-proteins with foreign T- 
helper epitopes. 
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6. 



Simply, as a person clearly skilled in the field of immunology, and indeed 



recognized as an expert in the field of immunology, based on my education, training and 
experience, I fail to see how the Examiner's hypothetical substitution of suppressor epitopes 
could be possible today or could have been possible at the August 26, 1993 effective filing date 
of the present application. Even today, it is highly controversial whether there exists such a thing 
as supressor epitopes; but, more importantly, there is, to the best of my knowledge, no known 
method of positively identifying such suppressor epitopes. And at the August 26, 1993 effective 
filing date of the present application, to the best of my knowledge, there was no known method 
of positively identifying such suppressor epitopes. Consequently it is not possible today - and 
was not possible at the August 26, 1993 effective filing date of the present application - to devise 
any strategy for substituting supressor epitopes with foreign T-helper epitopes. Clearly, if one 
skilled in the art could not and cannot positively identify suppressor epitopes in self-proteins 
(whose existence is still a matter of debate in the art), based on my education, training and 
experience, there is no way and was no way for the skilled artisan to perform the hypothetical 
substitution postulated by the Examiner. 

7. Thus, it was not obvious and is not obvious for an immunologist to substitute 
suppressor epitopes in self-proteins with foreign T-helper epitopes, contrary to the Examiner's 
hypothesis that it would have been obvious to substitute suppressor epitopes in self-proteins with 
foreign T-helper epitopes, with which, based on my education, training and experience, I 
respectfully disagree. 

8. I further declare that all statements made herein of my own knowledge are true 
and that all statements made on information and belief are believed to be true; and, that these 
statements were made with the knowledge that willful false statements and the like so made are 
punishable by fine or imprisonment, or both, under Section 1001 of Title 18 of the United States 
Code and that such willful statements may jeopardize the validity of the application or any patent 
issued thereon. / } / J J \ / si 




By: 



/ x ^ — / / \ / 

ROLF M. ZINKERNAGEL, KD 




CLAIMS UNDERSTOOD TO BE ADDED OR SUBSTANTIALLY ADDED 



—56. (New) A method for breaking B-cell autotolerance in an animal to a self-protein 
of that animal, and inducing antibody production in the animal against the self-protein of that 
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animal, comprising administering to the animal, an immunologically effective amount of at least 
one modified self-protein, wherein: 

the self-protein is normally autotolerated by the animal and there is normally B-cell 
autotolerance by the animal to the self-protein; and, 

the modified self-protein is modified, in comparison to the self- protein, by containing a 
substitution of at least one peptide fragment of the self-protein with a peptide containing at least 
one immunodominant T-cell epitope which is foreign to the animal, said substitution preserving 
tertiary structure of the self-protein; 

whereby, the modified self-protein elicits antibodies that are against the self-protein, and 
B-cell autotolerance to the self-protein is broken. 

57. (New) A method for breaking B-cell autotolerance in an animal to a self-protein 
of that animal, and inducing antibody production in the animal against the self-protein of that 
animal, comprising administering to the animal, an immunologically effective amount of at least 
one modified self-protein, wherein: 

the self-protein is normally autotolerated by the animal and there is normally B-cell 
autotolerance by the animal to the self-protein; and, 

the modified self-protein is modified, in comparison to the self- protein, by containing a 
substitution of at least one peptide fragment of the self-protein with a peptide containing at least 
one immunodominant T-cell epitope which is foreign to the animal, said substitution preserving 
secondary and tertiary structure of the self-protein; 

whereby the modified self-protein elicits antibodies that are against the self-protein, and 
B-cell autotolerance to the self-protein is broken. 

58. (New) A method for breaking B-cell autotolerance in an animal to a self-protein 
of that animal, and inducing antibody production in the animal against the self-protein of that 
animal, comprising administering to the animal, an immunologically effective amount of at least 
one modified self-protein, wherein: 

the self-protein is normally autotolerated by the animal and there is normally B-cell 
autotolerance by the animal to the self-protein; and, 

the modified self-protein is modified, in comparison to the self- protein, by containing a 
substitution of at least one peptide fragment of the self-protein with a peptide containing at least 
one immunodominant T-cell epitope which is foreign to the animal, said substitution preserving 



-4- 



674542-2004 
PATENT 
USSN 08/955,373 

tertiary structure of the self-protein, and said substitution preserving flanking regions comprising 
at least four amino acids on each side of the peptide fragment; 

whereby the modified self-protein elicits antibodies that are against the self-protein, and 
B-cell autotolerance to the self-protein is broken. 

59. (New) A method for breaking B-cell autotolerance in an animal to a self-protein 
of that animal, and inducing antibody production in the animal against the self-protein of that 
animal, comprising administering to the animal, an immunologically effective amount of at least 
one modified self-protein, wherein: 

the self-protein is normally autotolerated by the animal and there is normally B-cell 
autotolerance by the animal to the self-protein; and, 

the modified self-protein is modified, in comparison to the self- protein, by containing a 
substitution of at least one peptide fragment of the self-protein with a peptide containing at least 
one immunodominant T-cell epitope which is foreign to the animal, said substitution preserving 
tertiary structure of the self-protein, and said substitution preserving flanking regions comprising 
at least ten amino acids on each side of the peptide fragment; 

whereby the modified self-protein elicits antibodies that are against the self-protein, and 
B-cell autotolerance to the self-protein is broken. 

60. (New) A method for breaking B-cell autotolerance in an animal to a self-protein 
of that animal, and inducing antibody production in the animal against the self-protein of that 
animal, comprising administering to the animal, an immunologically effective amount of at least 
one modified self-protein, wherein: 

the self-protein is normally autotolerated by the animal and there is normally B-cell 
autotolerance by the animal to the self-protein; and, 

the modified self-protein is modified, in comparison to the self- protein, by containing a 
substitution of at least one peptide fragment of the self-protein with a peptide containing at least 
one immunodominant T-cell epitope which is foreign to the animal, said substitution preserving 
tertiary structure of the self-protein, and said substitution preserving flanking regions comprising 
at least fifteen amino acids on each side of the peptide fragment, 

whereby the modified self-protein elicits antibodies that are against the self-protein, and 
B-cell autotolerance to the self-protein is broken. 
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61 . (New) A method for breaking B-cell autotolerance in an animal to a self-protein 
of that animal, and inducing antibody production in the animal against the self-protein of that 
animal, comprising administering to the animal, an immunologically effective amount of at least 
one modified self-protein, wherein: 

the self-protein is normally autotolerated by the animal and there is normally B-cell 
autotolerance by the animal to the self-protein; and, 

the modified self-protein is modified, in comparison to the self- protein, by containing a 
substitution of at least one peptide fragment of the self-protein with a peptide containing at least 
one immunodominant T-cell epitope which is foreign to the animal, said substitution preserving 
tertiary structure of the self-protein, 

whereby the modified self-protein elicits antibodies that are against the self-protein; and, 
the modified self-protein elicits an immune response in the animal which includes an MHC class 
11 immune response as to the immunodominant T-cell epitope and an autoantibody response in 
other MHC-haplotypes, and B-cell autotolerance to the self-protein is broken. 

62. (New) A method for breaking B-cell autotolerance in an animal to a self-protein 
of that animal, and inducing antibody production in the animal against the self-protein of that 
animal, comprising administering to the animal, an immunologically effective amount of at least 
one modified self-protein, wherein: 

the self-protein is normally autotolerated by the animal and there is normally B-cell 
autotolerance by the animal to the self-protein; and, 

the modified self-protein is modified, in comparison to the self- protein, by being 
detoxified and by containing a substitution of at least one peptide fragment of the self-protein 
with a peptide containing at least one immunodominant T-cell epitope which is foreign to the 
animal, said substitution preserving tertiary structure of the self-protein, 

whereby the modified self-protein elicits antibodies that are against the self-protein, and 
B-cell autotolerance to the self-protein is broken. 

63. (New) A method for breaking B-cell autotolerance in an animal to a self-protein 
of that animal, and inducing antibody production in the animal against the self-protein of that 
animal, comprising administering to the animal, an immunologically effective amount of at least 
one modified self-protein, wherein: 
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the self-protein is normally autotolerated by the animal and there is normally B-cell 
autotolerance by the animal to the self-protein; and, 

the modified self-protein is modified, in comparison to the self- protein, by containing a 
substitution of at least one peptide fragment of the self-protein with a peptide containing at least 
one immunodominant T-cell epitope which is foreign to the animal, said substitution preserving 
secondary and tertiary structure of the self-protein, and said substitution preserving flanking 
regions comprising at least four amino acids on each side of the peptide fragment; 

whereby the modified self-protein elicits antibodies that are against the self-protein, and 
B-cell autotolerance to the self-protein is broken. 

64. (New) A method for breaking B-cell autotolerance in an animal to a self-protein 
of that animal, and inducing antibody production in the animal against the self-protein of that 
animal, comprising administering to the animal, an immunologically effective amount of at least 
one modified self-protein, wherein: 

the self-protein is normally autotolerated by the animal and there is normally B-cell 
autotolerance by the animal to the self-protein; and, 

the modified self-protein is modified, in comparison to the self- protein, by containing a 
substitution of at least one peptide fragment of the self-protein with a peptide containing at least 
one immunodominant T-cell epitope which is foreign to the animal, said substitution preserving 
secondary and tertiary structure of the self-protein, and said substitution preserving flanking 
regions comprising at least ten amino acids on each side of the peptide fragment; 

whereby the modified self-protein elicits antibodies that are against the self-protein, and 
B-cell autotolerance to the self-protein is broken. 

65. (New) A method for breaking B-cell autotolerance in an animal to a self-protein 
of that animal, and inducing antibody production in the animal against the self-protein of that 
animal, comprising administering to the animal, an immunologically effective amount of at least 
one modified self-protein, wherein: 

the self-protein is normally autotolerated by the animal and there is normally B-cell 
autotolerance by the animal to the self-protein; and, 

the modified self-protein is modified, in comparison to the self- protein, by containing a 
substitution of at least one peptide fragment of the self-protein with a peptide containing at least 
one immunodominant T-cell epitope which is foreign to the animal, said substitution preserving 
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secondary and tertiary structure of the self-protein, and said substitution preserving flanking 
regions comprising at least fifteen amino acids on each side of the peptide fragment, 

whereby the modified self-protein elicits antibodies that are against the self-protein, and 
B-cell autotolerance to the self-protein is broken. 

66. (New) A method for breaking B-cell autotolerance in an animal to a self-protein 
of that animal, and inducing antibody production in the animal against the self-protein of that 
animal, comprising administering to the animal, an immunologically effective amount of at least 
one modified self-protein, wherein: 

the self-protein is normally autotolerated by the animal and there is normally B-cell 
autotolerance by the animal to the self-protein; and, 

the modified self-protein is modified, in comparison to the self- protein, by containing a 
substitution of at least one peptide fragment of the self-protein with a peptide containing at least 
one immunodominant T-cell epitope which is foreign to the animal, said substitution preserving 
secondary and tertiary structure of the self-protein, 

whereby the modified self-protein elicits antibodies that are against the self-protein; and, 
the modified self-protein elicits an immune response in the animal which includes an MHC class 
II immune response as to the immunodominant T-cell epitope and an autoantibody response in 
other MHC-haplotypes, and B-cell autotolerance to the self-protein is broken. 

67. (New) A method for breaking B-cell autotolerance in an animal to a self-protein 
of that animal, and inducing antibody production in the animal against the self-protein of that 
animal, comprising administering to the animal, an immunologically effective amount of at least 
one modified self-protein, wherein: 

the self-protein is normally autotolerated by the animal and there is normally B-cell 
autotolerance by the animal to the self-protein; and, 

the modified self-protein is modified, in comparison to the self- protein, by being 
detoxified and by containing a substitution of at least one peptide fragment of the self-protein 
with a peptide containing at least one immunodominant T-cell epitope which is foreign to the 
animal, said substitution preserving secondary and tertiary structure of the self-protein, 

whereby the modified self-protein elicits antibodies that are against the self-protein, and 
B-cell autotolerance to the self-protein is broken. 
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68. (New) A method for breaking B-cell autotolerance in an animal to a self-protein 
of that animal, and inducing antibody production in the animal against the self-protein of that 
animal, comprising; 

preparing different modified self-proteins, wherein: 

each modified self-protein is modified, in comparison to the self- protein, by 
containing a substitution of at least one peptide fragment of the self-protein with a peptide 
containing at least one immunodominant T-cell epitope which is foreign to the animal, 
said substitution preserving tertiary structure of the self-protein, and 
the different modified self-proteins differ from each other with respect to the 
position of the at least one immunodominant T-cell epitope; 

ascertaining which of the different modified self-proteins elicits a desired specific 
neutralizing effect and thereby ascertaining a desired modified self protein; and 

administering to the animal, an immunologically effective amount of the desired 
modified self-protein, wherein: 

the self-protein is normally autotolerated by the animal and there is normally B- 
cell autotolerance by the animal to the self-protein, and, 

the desired modified self-protein elicits antibodies that are against the self-protein, 
and B-cell autotolerance to the self-protein is broken. 

69. (New) A method for breaking B-cell autotolerance in an animal to a self-protein 
of that animal, and inducing antibody production in the animal against the self-protein of that 
animal, comprising; 

preparing different modified self-proteins, wherein: 

each modified self-protein is modified, in comparison to the self- protein, by 
containing a substitution of at least one peptide fragment of the self-protein with a peptide 
containing at least one immunodominant T-cell epitope which is foreign to the animal, 

said substitution preserving secondary and tertiary structure of the self-protein, 

and 

the different modified self-proteins differ from each other with respect to the 
position of the at least one immunodominant T-cell epitope; 

ascertaining which of the different modified self-proteins elicits a desired specific 
neutralizing effect and thereby ascertaining a desired modified self protein; and 
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administering to the animal, an immunologically effective amount of the desired 
modified self-protein, wherein: 

the self-protein is normally autotolerated by the animal and there is normally B- 
cell autotolerance by the animal to the self-protein, and, 

the desired modified self-protein elicits antibodies that are against the self-protein, 
and B-cell autotolerance to the self-protein is broken. 

70. (New) A method for breaking B-cell autotolerance in an animal to a self-protein 
of that animal, and inducing antibody production in the animal against the self-protein of that 
animal, earlier and in higher titres, in comparison to the self-protein conjugated to a carrier 
protein or peptide containing T-cell epitopes, comprising administering to the animal, an 
immunologically effective amount of at least one modified self-protein, wherein: 

a. the self-protein is normally autotolerated by the animal and there is normally B- 
cell autotolerance by the animal to the self-protein; and, 

the modified self-protein is modified, in comparison to the self- protein, by 
containing a substitution of at least one peptide fragment of the self-protein with a peptide 
containing at least one immunodominant T-cell epitope which is foreign to the animal, said 
substitution preserving tertiary structure of the self-protein; 

whereby, the modified self-protein elicits antibodies that are against the self- 
protein, earlier and in higher titres, in comparison to the self-protein conjugated to a carrier 
protein or peptide containing T-cell epitopes, and B-cell autotolerance to the self-protein is 
broken; or, 

b. the self-protein is normally autotolerated by the animal and there is normally B- 
cell autotolerance by the animal to the self-protein; and, 

the modified self-protein is modified, in comparison to the self- protein, by 
containing a substitution of at least one peptide fragment of the self-protein with a peptide 
containing at least one immunodominant T-cell epitope which is foreign to the animal, said 
substitution preserving secondary and tertiary structure of the self-protein; 

whereby the modified self-protein elicits antibodies that are against the self- 
protein, earlier and in higher titres, in comparison to the self-protein conjugated to a carrier 
protein or peptide containing T-cell epitopes, and B-cell autotolerance to the self-protein is 
broken; or, 
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c. the self-protein is normally autotolerated by the animal and there is normally B- 
cell autotolerance by the animal to the self-protein; and, 

the modified self-protein is modified, in comparison to the self- protein, by 
containing a substitution of at least one peptide fragment of the self-protein with a peptide 
containing at least one immunodominant T-ceil epitope which is foreign to the animal, said 
substitution preserving tertiary structure of the self-protein, and said substitution preserving 
flanking regions comprising at least four amino acids on each side of the peptide fragment; 

whereby the modified self-protein elicits antibodies that are against the self- 
protein, earlier and in higher titres, in comparison to the self-protein conjugated to a carrier 
protein or peptide containing T-cell epitopes, and B-cell autotolerance to the self-protein is 
broken; or, 

d. the self-protein is normally autotolerated by the animal and there is normally B- 
cell autotolerance by the animal to the self-protein; and, 

the modified self-protein is modified, in comparison to the self- protein, by 
containing a substitution of at least one peptide fragment of the self-protein with a peptide 
containing at least one immunodominant T-cell epitope which is foreign to the animal, said 
substitution preserving tertiary structure of the self-protein, and said substitution preserving 
flanking regions comprising at least ten amino acids on each side of the peptide fragment; 

whereby the modified self-protein elicits antibodies that are against the self- 
protein, earlier and in higher titres, in comparison to the self-protein conjugated to a carrier 
protein or peptide containing T-cell epitopes, and B-cell autotolerance to the self-protein is 
broken; or, 

e. the self-protein is normally autotolerated by the animal and there is normally B- 
cell autotolerance by the animal to the self-protein; and, 

the modified self-protein is modified, in comparison to the self- protein, by 
containing a substitution of at least one peptide fragment of the self-protein with a peptide 
containing at least one immunodominant T-cell epitope which is foreign to the animal, said 
substitution preserving tertiary structure of the self-protein, and said substitution preserving 
flanking regions comprising at least fifteen amino acids on each side of the peptide fragment, 

whereby the modified self-protein elicits antibodies that are against the self- 
protein, earlier and in higher titres, in comparison to the self-protein conjugated to a carrier 
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protein or peptide containing T-cell epitopes, and B-cell autotolerance to the self-protein is 
broken; or, 

f. the self-protein is normally autotolerated by the animal and there is normally B- 
cell autotolerance by the animal to the self-protein; and, 

the modified self-protein is modified, in comparison to the self- protein, by 
containing a substitution of at least one peptide fragment of the self-protein with a peptide 
containing at least one immunodominant T-cell epitope which is foreign to the animal, said 
substitution preserving tertiary structure of the self-protein, 

whereby the modified self-protein elicits antibodies that are against the self- 
protein earlier and in higher titres, in comparison to the self-protein conjugated to a carrier 
protein or peptide containing T-cell epitopes; and, the modified self-protein elicits an immune 
response in the animal which includes an MHC class II immune response as to the 
immunodominant T-cell epitope and an autoantibody response in other MHC-haplotypes, and B- 
cell autotolerance to the self-protein is broken; or, 

g. the self-protein is normally autotolerated by the animal and there is normally B- 
cell autotolerance by the animal to the self-protein; and, 

the modified self-protein is modified, in comparison to the self- protein, by being 
detoxified and by containing a substitution of at least one peptide fragment of the self-protein 
with a peptide containing at least one immunodominant T-cell epitope which is foreign to the 
animal, said substitution preserving tertiary structure of the self-protein, 

whereby the modified self-protein elicits antibodies that are against the self- 
protein, earlier and in higher titres, in comparison to the self-protein conjugated to a carrier 
protein or peptide containing T-cell epitopes, and B-cell autotolerance to the self-protein is 
broken; or, 

h. the self-protein is normally autotolerated by the animal and there is normally B- 
cell autotolerance by the animal to the self-protein; and, 

the modified self-protein is modified, in comparison to the self- protein, by 
containing a substitution of at least one peptide fragment of the self-protein with a peptide 
containing at least one immunodominant T-cell epitope which is foreign to the animal, said 
substitution preserving secondary and tertiary structure of the self-protein, and said substitution 
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preserving flanking regions comprising at least four amino acids on each side of the peptide 
fragment; 

whereby the modified self-protein elicits antibodies that are against the self- 
protein, earlier and in higher titres, in comparison to the self-protein conjugated to a carrier 
protein or peptide containing T-cell epitopes, and B-cell autotolerance to the self-protein is 
broken; or, 

i. the self-protein is normally autotolerated by the animal and there is normally B- 
cell autotolerance by the animal to the self-protein; and, 

the modified self-protein is modified, in comparison to the self- protein, by 
containing a substitution of at least one peptide fragment of the self-protein with a peptide 
containing at least one immunodominant T-cell epitope which is foreign to the animal, said 
substitution preserving secondary and tertiary structure of the self-protein, and said substitution 
preserving flanking regions comprising at least ten amino acids on each side of the peptide 
fragment; 

whereby the modified self-protein elicits antibodies that are against the self- 
protein, earlier and in higher titres, in comparison to the self-protein conjugated to a carrier 
protein or peptide containing T-cell epitopes, and B-cell autotolerance to the self-protein is 
broken; or, 

j. the self-protein is normally autotolerated by the animal and there is normally B- 
cell autotolerance by the animal to the self-protein; and, 

the modified self-protein is modified, in comparison to the self- protein, by 
containing a substitution of at least one peptide fragment of the self-protein with a peptide 
containing at least one immunodominant T-cell epitope which is foreign to the animal, said 
substitution preserving secondary and tertiary structure of the self-protein, and said substitution 
preserving flanking regions comprising at least fifteen amino acids on each side of the peptide 
fragment, 

whereby the modified self-protein elicits antibodies that are against the self- 
protein, earlier and in higher titres, in comparison to the self-protein conjugated to a carrier 
protein or peptide containing T-cell epitopes, and B-cell autotolerance to the self-protein is 
broken; or, 
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k. the self-protein is normally autotolerated by the animal and there is normally B- 
cell autotolerance by the animal to the self-protein; and, 

the modified self-protein is modified, in comparison to the self- protein, by 
containing a substitution of at least one peptide fragment of the self-protein with a peptide 
containing at least one immunodominant T-cell epitope which is foreign to the animal, said 
substitution preserving secondary and tertiary structure of the self-protein, 

whereby the modified self-protein elicits antibodies that are against the self- 
protein, earlier and in higher titres, in comparison to the self-protein conjugated to a carrier 
protein or peptide containing T-cell epitopes; and, the modified self-protein elicits an immune 
response in the animal which includes an MHC class II immune response as to the 
immunodominant T-cell epitope and an autoantibody response in other MHC-haplotypes, and B- 
cell autotolerance to the self-protein is broken; or, 

1 . the self-protein is normally autotolerated by the animal and there is normally B- 
cell autotolerance by the animal to the self-protein; and, 

the modified self-protein is modified, in comparison to the self- protein, by being 
detoxified and by containing a substitution of at least one peptide fragment of the self-protein 
with a peptide containing at least one immunodominant T-cell epitope which is foreign to the 
animal, said substitution preserving secondary and tertiary structure of the self-protein, 

whereby the modified self-protein elicits antibodies that are against the self- 
protein, earlier and in higher titres, in comparison to the self-protein conjugated to a carrier 
protein or peptide containing T-cell epitopes, and B-cell autotolerance to the self-protein is 
broken; or, 

m. preparing different modified self-proteins, wherein: 

each modified self-protein is modified, in comparison to the self- protein, 
by containing a substitution of at least one peptide fragment of the self-protein with a peptide 
containing at least one immunodominant T-cell epitope which is foreign to the animal, 

said substitution preserving tertiary structure of the self-protein, and 
the different modified self-proteins differ from each other with respect to 
the position of the at least one immunodominant T-cell epitope; 

ascertaining which of the different modified self-proteins elicits a desired specific 
neutralizing effect and thereby ascertaining a desired modified self protein; and 
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administering to the animal, an immunologically effective amount of the desired 
modified self-protein, wherein: 

the self-protein is normally autotolerated by the animal and there is 
normally B-cell autotolerance by the animal to the self-protein, and, 

the desired modified self-protein elicits antibodies that are against the self- 
protein, earlier and in higher titres, in comparison to the self-protein conjugated to a carrier 
protein or peptide containing T-cell epitopes, and B-cell autotolerance to the self-protein is 
broken; or, 

n. preparing different modified self-proteins, wherein: 

each modified self-protein is modified, in comparison to the self- protein, 
by containing a substitution of at least one peptide fragment of the self-protein with a peptide 
containing at least one immunodominant T-cell epitope which is foreign to the animal, 

said substitution preserving secondary and tertiary structure of the self- 
protein, and 

the different modified self-proteins differ from each other with respect to 
the position of the at least one immunodominant T-cell epitope; 

ascertaining which of the different modified self-proteins elicits a desired specific 
neutralizing effect and thereby ascertaining a desired modified self protein; and 

administering to the animal, an immunologically effective amount of the desired 
modified self-protein, wherein: 

the self-protein is normally autotolerated by the animal and there is 
normally B-cell autotolerance by the animal to the self-protein, and, 

the desired modified self-protein elicits antibodies that are against the self- 
protein, earlier and in higher titres, in comparison to the self-protein conjugated to a carrier 
protein or peptide containing T-cell epitopes, and B-cell autotolerance to the self-protein is 
broken. 

71 . (New) A method for breaking B-cell autotolerance in an animal to a self-protein 
of that animal, inducing antibody production in the animal against the self-protein of that animal, 
and eliciting an immune response in the animal which includes an MHC class II immune 
response as to an immunodominant T-cell epitope which is foreign to the animal and an 
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autoantibody response in other MHC-haplotypes, comprising administering to the animal, an 
immunologically effective amount of at least one modified self-protein, wherein: 

a. the self-protein is normally autotolerated by the animal and there is normally B- 
cell autotolerance by the animal to the self-protein; and, 

the modified self-protein is modified, in comparison to the self- protein, by 
containing a substitution of at least one peptide fragment of the self-protein with a peptide 
containing the immunodominant T-cell epitope which is foreign to the animal, said substitution 
preserving tertiary structure of the self-protein, 

whereby the modified self-protein elicits antibodies that are against the self- 
protein; and, the modified self-protein elicits an immune response in the animal which includes 
an MHC class II immune response as to the immunodominant T-cell epitope and an autoantibody 
response in other MHC-haplotypes, and B-cell autotolerance to the self-protein is broken; or 

b. the self-protein is normally autotolerated by the animal and there is normally B- 
cell autotolerance by the animal to the self-protein; and, 

the modified self-protein is modified, in comparison to the self- protein, by 
containing a substitution of at least one peptide fragment of the self-protein with a peptide 
containing the immunodominant T-cell epitope which is foreign to the animal, said substitution 
preserving secondary and tertiary structure of the self-protein, 

whereby the modified self-protein elicits antibodies that are against the self- 
protein; and, the modified self-protein elicits an immune response in the animal which includes 
an MHC class II immune response as to the immunodominant T-cell epitope and an autoantibody 
response in other MHC-haplotypes, and B-cell autotolerance to the self-protein is broken. 

72. (New) A method for breaking B-cell autotolerance in an animal to a self-protein 
of that animal, and inducing antibody production in the animal against the self-protein of that 
animal, earlier and in higher titres, in comparison to the self-protein conjugated to a carrier 
protein or peptide containing T-cell epitopes, comprising administering to the animal, an 
immunologically effective amount of at least one modified self-protein, wherein: 

a. the self-protein is normally non-immunogenic in the animal and there is normally 
B-cell autotolerance by the animal to the self-protein; and, 

the modified self-protein is modified, in comparison to the self- protein, by 
containing a substitution of at least one peptide fragment of the self-protein with a peptide 
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containing at least one immunodominant T-cell epitope which is foreign to the animal, said 
substitution preserving tertiary structure of the self-protein; 

whereby, the modified self-protein elicits antibodies that are against the self- 
protein, earlier and in higher titres, in comparison to the self-protein conjugated to a carrier 
protein or peptide containing T-cell epitopes, and B-cell autotolerance to the self-protein is 
broken; or, 

b. the self-protein is normally non-immunogenic in the animal and there is normally 
B-cell autotolerance by the animal to the self-protein; and, 

the modified self-protein is modified, in comparison to the self- protein, by 
containing a substitution of at least one peptide fragment of the self-protein with a peptide 
containing at least one immunodominant T-cell epitope which is foreign to the animal, said 
substitution preserving secondary and tertiary structure of the self-protein; 

whereby the modified self-protein elicits antibodies that are against the self- 
protein, earlier and in higher titres, in comparison to the self-protein conjugated to a carrier 
protein or peptide containing T-cell epitopes, and B-cell autotolerance to the self-protein is 
broken; or, 

c. the self-protein is normally non-immunogenic in the animal and there is normally 
B-cell autotolerance by the animal to the self-protein; and, 

the modified self-protein is modified, in comparison to the self- protein, by 
containing a substitution of at least one peptide fragment of the self-protein with a peptide 
containing at least one immunodominant T-cell epitope which is foreign to the animal, said 
substitution preserving tertiary structure of the self-protein, and said substitution preserving 
flanking regions comprising at least four amino acids on each side of the peptide fragment; 

whereby the modified self-protein elicits antibodies that are against the self- 
protein, earlier and in higher titres, in comparison to the self-protein conjugated to a carrier 
protein or peptide containing T-cell epitopes, and B-cell autotolerance to the self-protein is 
broken; or, 

d. the self-protein is normally non-immunogenic in the animal and there is normally 
B-cell autotolerance by the animal to the self-protein; and, 

the modified self-protein is modified, in comparison to the self- protein, by 
containing a substitution of at least one peptide fragment of the self-protein with a peptide 
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containing at least one immunodominant T-cell epitope which is foreign to the animal, said 
substitution preserving tertiary structure of the self-protein, and said substitution preserving 
flanking regions comprising at least ten amino acids on each side of the peptide fragment; 

whereby the modified self-protein elicits antibodies that are against the self- 
protein, earlier and in higher titres, in comparison to the self-protein conjugated to a carrier 
protein or peptide containing T-cell epitopes, and B-cell autotolerance to the self-protein is 
broken; or, 

e. the self-protein is normally non-immunogenic in the animal and there is normally 
B-cell autotolerance by the animal to the self-protein; and, 

the modified self-protein is modified, in comparison to the self- protein, by 
containing a substitution of at least one peptide fragment of the self-protein with a peptide 
containing at least one immunodominant T-cell epitope which is foreign to the animal, said 
substitution preserving tertiary structure of the self-protein, and said substitution preserving 
flanking regions comprising at least fifteen amino acids on each side of the peptide fragment, 

whereby the modified self-protein elicits antibodies that are against the self- 
protein, earlier and in higher titres, in comparison to the self-protein conjugated to a carrier 
protein or peptide containing T-cell epitopes, and B-cell autotolerance to the self-protein is 
broken; or, 

f. the self-protein is normally non-immunogenic in the animal and there is normally 
B-cell autotolerance by the animal to the self-protein; and, 

the modified self-protein is modified, in comparison to the self- protein, by 
containing a substitution of at least one peptide fragment of the self-protein with a peptide 
containing at least one immunodominant T-cell epitope which is foreign to the animal, said 
substitution preserving tertiary structure of the self-protein, 

whereby the modified self-protein elicits antibodies that are against the self- 
protein earlier and in higher titres, in comparison to the self-protein conjugated to a carrier 
protein or peptide containing T-cell epitopes; and, the modified self-protein elicits an immune 
response in the animal which includes an MHC class II immune response as to the 
immunodominant T-cell epitope and an autoantibody response in other MHC-haplotypes, and B- 
cell autotolerance to the self-protein is broken; or, 
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g. the self-protein is normally non-immunogenic in the animal and there is normally 
B-cell autotolerance by the animal to the self-protein; and, 

the modified self-protein is modified, in comparison to the self- protein, by being 
detoxified and by containing a substitution of at least one peptide fragment of the self-protein 
with a peptide containing at least one immunodominant T-cell epitope which is foreign to the 
animal, said substitution preserving tertiary structure of the self-protein, 

whereby the modified self-protein elicits antibodies that are against the self- 
protein, earlier and in higher titres, in comparison to the self-protein conjugated to a carrier 
protein or peptide containing T-cell epitopes, and B-cell autotolerance to the self-protein is 
broken; or, 

h. the self-protein is normally non-immunogenic in the animal and there is normally 
B-cell autotolerance by the animal to the self-protein; and, 

the modified self-protein is modified, in comparison to the self- protein, by 
containing a substitution of at least one peptide fragment of the self-protein with a peptide 
containing at least one immunodominant T-cell epitope which is foreign to the animal, said 
substitution preserving secondary and tertiary structure of the self-protein, and said substitution 
preserving flanking regions comprising at least four amino acids on each side of the peptide 
fragment; 

whereby the modified self-protein elicits antibodies that are against the self- 
protein, earlier and in higher titres, in comparison to the self-protein conjugated to a carrier 
protein or peptide containing T-cell epitopes, and B-cell autotolerance to the self-protein is 
broken; or, 

i. the self-protein is normally non-immunogenic in the animal and there is normally 
B-cell autotolerance by the animal to the self-protein; and, 

the modified self-protein is modified, in comparison to the self- protein, by 
containing a substitution of at least one peptide fragment of the self-protein with a peptide 
containing at least one immunodominant T-cell epitope which is foreign to the animal, said 
substitution preserving secondary and tertiary structure of the self-protein, and said substitution 
preserving flanking regions comprising at least ten amino acids on each side of the peptide 
fragment; 
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whereby the modified self-protein elicits antibodies that are against the self- 
protein, earlier and in higher titres, in comparison to the self-protein conjugated to a carrier 
protein or peptide containing T-cell epitopes, and B-cell autotolerance to the self-protein is 
broken; or, 

j. the self-protein is normally non-immunogenic in the animal and there is normally 
B-cell autotolerance by the animal to the self-protein; and, 

the modified self-protein is modified, in comparison to the self- protein, by 
containing a substitution of at least one peptide fragment of the self-protein with a peptide 
containing at least one immunodominant T-cell epitope which is foreign to the animal, said 
substitution preserving secondary and tertiary structure of the self-protein, and said substitution 
preserving flanking regions comprising at least fifteen amino acids on each side of the peptide 
fragment, 

whereby the modified self-protein elicits antibodies that are against the self- 
protein, earlier and in higher titres, in comparison to the self-protein conjugated to a carrier 
protein or peptide containing T-cell epitopes, and B-cell autotolerance to the self-protein is 
broken; or, 

k. the self-protein is normally non-immunogenic in the animal and there is normally 
B-cell autotolerance by the animal to the self-protein; and, 

the modified self-protein is modified, in comparison to the self- protein, by 
containing a substitution of at least one peptide fragment of the self-protein with a peptide 
containing at least one immunodominant T-cell epitope which is foreign to the animal, said 
substitution preserving secondary and tertiary structure of the self-protein, 

whereby the modified self-protein elicits antibodies that are against the self- 
protein, earlier and in higher titres, in comparison to the self-protein conjugated to a carrier 
protein or peptide containing T-cell epitopes; and, the modified self-protein elicits an immune 
response in the animal which includes an MHC class II immune response as to the 
immunodominant T-cell epitope and an autoantibody response in other MHC-haplotypes, and B- 
cell autotolerance to the self-protein is broken; or, 

1. the self-protein is normally non-immunogenic in the animal and there is normally 
B-cell autotolerance by the animal to the self-protein; and, 
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the modified self-protein is modified, in comparison to the self- protein, by being 
detoxified and by containing a substitution of at least one peptide fragment of the self-protein 
with a peptide containing at least one immunodominant T-cell epitope which is foreign to the 
animal, said substitution preserving secondary and tertiary structure of the self-protein, 

whereby the modified self-protein elicits antibodies that are against the self- 
protein, earlier and in higher titres, in comparison to the self-protein conjugated to a carrier 
protein or peptide containing T-cell epitopes, and B-cell autotolerance to the self-protein is 
broken; or, 

m. preparing different modified self-proteins, wherein: 

each modified self-protein is modified, in comparison to the self- protein, 
by containing a substitution of at least one peptide fragment of the self-protein with a peptide 
containing at least one immunodominant T-cell epitope which is foreign to the animal, 

said substitution preserving tertiary structure of the self-protein, and 

the different modified self-proteins differ from each other with respect to 
the position of the at least one immunodominant T-cell epitope; 

ascertaining which of the different modified self-proteins elicits a desired specific 
neutralizing effect and thereby ascertaining a desired modified self protein; and 

administering to the animal, an immunologically effective amount of the desired 
modified self-protein, wherein: 

the self-protein is normally non-immunogenic in the animal and there is 
normally B-cell autotolerance by the animal to the self-protein, and, 

the desired modified self-protein elicits antibodies that are against the self- 
protein, earlier and in higher titres, in comparison to the self-protein conjugated to a carrier 
protein or peptide containing T-cell epitopes, and B-cell autotolerance to the self-protein is 
broken; or, 

n. preparing different modified self-proteins, wherein: 

each modified self-protein is modified, in comparison to the self- protein, 
by containing a substitution of at least one peptide fragment of the self-protein with a peptide 
containing at least one immunodominant T-cell epitope which is foreign to the animal, 

said substitution preserving secondary and tertiary structure of the self- 
protein, and 
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the different modified self-proteins differ from each other with respect to 
the position of the at least one immunodominant T-cell epitope; 

ascertaining which of the different modified self-proteins elicits a desired specific 
neutralizing effect and thereby ascertaining a desired modified self protein; and 

administering to the animal, an immunologically effective amount of the desired 
modified self-protein ? wherein: 

the self-protein is normally non-immunogenic in the animal and there is 
normally B-cell autotolerance by the animal to the self-protein, and, 

the desired modified self-protein elicits antibodies that are against the self- 
protein, earlier and in higher titres, in comparison to the self-protein conjugated to a carrier 
protein or peptide containing T-cell epitopes, and B-cell autotolerance to the self-protein is 
broken. 

73. (New) The method of any one of claims 56-72 wherein the modified self-protein 
is a recombinant modified self-protein. 

74. (New) The method of any one of claims 56-72 wherein the self-protein is tumor 
necrosis factor alpha (TNF-a), tumor nucrosis factor beta (TNF-p), gamma interferon (y- 
interferon), interleukin 1 (1L-1) or immune globulin (IgE). 

75. (New) The method of claim 73 wherein the self-protein is tumor necrosis factor 
alpha (TNF-a), tumor nucrosis factor beta (TNF-p), gamma interferon (y-interferon), interleukin 
1 (IL-1) or immune globulin (IgE). 

76. (New) The method of any one of claims 56-72 wherein the administering 
includes administering an adjuvant. 

77. (New) The method of claim 76 wherein the adjuvant comprises calcium 
phosphate, saponin, quil A or a biodegradable polymer. 

78. (New) The method of claim 73 wherein the administering includes an adjuvant. 

79. (New) The method of claim 75 wherein the administering includes an adjuvant.— 
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